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(54) HEAD DRIVING CIRCUIT OF IMPACT PRINTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a compact power supply device in a printer by 
reducing wasteful power consumption at a head driving circuit and obtaining a high 
efficiency. 

SOLUTION: A driving current i is sent to a head coil 59 to drive a printing wire by turning 
on/off a driver transistor 33 by pulses. An induced electromotive force of a high voltage 
generated to the head coil 59 when the driver transistor 33 is turned off is clamped by a 
DC/DC converter 83 to a constant voltage and converted to a voltage of a power source 
79 for driving a head. An energy accumulated to the head coil 59 is returned to the power , - 

source 79 and reused accordingly. Initial charging to an input capacitor 83a of the DC/DC ^ a "^"r 
converter 83 at a driving start time is carried out by dummy driving the driver transistor ' 
33 by a high frequency. While the head coil 59 drives, supplementary charging to the 
capacitor 83a is intermittently carried out by an input voltage hold circuit 85. 
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(57) [gift] 

[RBI ^ FWtbHttWjfclittffiKm^tjft^S 

N/OF FffittTSCir. 9CC|g«|^ 
iSi *iftLTEP^'7^+*|gft*r4. DC/DC3>^ 

9CC#fS3ftfcx*;l/=F«-«: v K|gttflaSi®7 9CC 
RStirSMfflSnS. MIOTIfcKKcfcW*. DC/D 

«ja&CC<fc&K5^h5>^**3 3<D#Z-m 

*SE«8fi88 5CCJ:-?T, ffl^ffjee* n>f r >1^8 
3 a ^©»^0iE«*ff 5-. 




1 

vmrnftfrntcv^v F^;ucEp»^&c<tfci:o> ep 

itufB^ F F^-f'<*-f ^>^W©^->OFFB? 
MIBDC/DCn>/^^(Dffl^ie^^^:mflB^^ F 

IB^^ FIKttfllitiftWffi^ONttSSo^c. mffBn>f ; 
[»*3S 2 3 mflB-Y >>* ^ F 7* y > #<D£«iR#0 N 

t*»o<b*ccfis*©/ca)«:HWB^y Fffittflassfewia* 
mrfam^^->oN8#i«, mc-i F^y 

£««©^->ON«f. Xtt, 8ufB£«Srt*ONtfc«"C 
*^t»E»t<- F*J»»bfcl»r*4BI«3SlEI8 

„ FiMMlffi. 
[|»*JB 3 ] ii9iBflJ*B£«<fc MIBEP^ «7 -Y 
KiU^l^^cm^iSS^fflB^^ F Vv4rt7s4 y 30 
^>^3R^4»0igL ON/OF FttfP<*1*£C ifclj: 
BufB^ ^ F K^-f^yW 7^>^©^->OF 
FB^gKiitrjfB^ y F ^ -r^^^-r-2>^2S^IE^SulB^ 

> 7 s ccjs o ml epflirr & c t tc <£ o lutB 3 > 7 :r >if 

iC5fis«-r4Cir*S§9*3BliB*8<D^^ FIEttlslK. 
of Fmw&n ^-r^F^^/a^ **>y*¥-<t«: 

f FB$ccB«fB^mffln 4 &mmnK*mtte 

^JftOiiLON/OFFttffSlfSCiCCjrO. BffBB 
rJ-OU F^-f/<*-f ^>y*^->OFF«F« 
CC V HulB3ft^^^>'UCC^-r^^mE ; lrmilB^>f r 
>1fCC«l0iSL/Erapr*ci«:J:»). HulBA^mE«H¥ 
H&jWWBB ^ > 7*>-y"«:*E*f ^Cit$)^> IS^JS 1 IB 
&<D^y FfgttlellB. 50 
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smim i ibir©^* FiBttiaKo 

[0 00 1] 

y*y>£K:MU <fc 01*1, <tt* 4Zsj*9 F F h^'y 
>*<D^7 FSttHKSV^tt^ v FraWgH8ffi«ffi« 

[0002] 

[ft*<Dl£ftj] F F 7 F^y>df«, WZtt* 

«BBS5©»«flft?l*fcJ:orEn^»7>f^*«»0. EP^ 

£(DEP^* FSBCcte^i^-Y^-Y^^*^ FEP^^ F 

[0 0 0 3 ] H7CC7RL/c«r», 7^^^>^*^hEP 
F5 1 7-/ + U^— 5 3 5&Ccfc 

y>r^5 itiuy? y#>6 lccw^ur, ^f>6 

3©@l6«:J:0»ifc'r4EnJMfflJR6 5±tcFy F*»flt 

[ 0 0 0 4 ] 0 8 CC, iiaiL/cEP^ y F 5 1 CCfcC^^> 
^ > F 3 A to 5 9 C0|gffiilHl3gCDS*:^^^:^To m^<D 
Wt?«, F3^5 8S^? F F^-f^h^>>> 

ffi»-fe^ h£>£o F n ^ 5 9 (DlE«j[gI5S (F^ 

^^MK) 3 0tl ^^FF7^a'F7>^X^33, 
^?Fi«lffi*il87 9 t F3 5^6flt 

«c?n^ 0 EP^*fwai53 i £Qmj£<Dmnmmtcvfflffl 
mmmmmi 9<dmee 35 V) #^Fa-/ 

9^EPJjo$nrlBi6m&I l#S*a&o ©J^^l/X 
3 2^LU^JU<h^c^><h, ^?FK7^h7>^> 
33^^->OFFLJ:^<*:U, *Ct^? K3-/^U5 

F 3 5 *s«jltt«<h ft 0^-yFF7>fA'h7 

^3 3Jc^-xi^i£n 4 ^ncc<t F F^^^ 

h^>^X^3 3«y -Tttttf^iStcAO, 
FF^-Y^^h^>^X^3 3^ilorfglft^a£I 1#«E 

nt ^SttCcT** 0 , eit^f FF7^^F7 

>^^^3 3^0FFR^CC^^ 0 
[0005] 

FffittHB-Cte, F F7^^ # F^>> ; ^^cd^ 
->OFFB?fC^7 FIESftffl^»^«*&$n^m^CD 

CCOiir09^:#MLooai^^ a mm*, ^y FIBtb 



(3) 
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[0 00 6] 0 9 (a) dCTTi-r^^dC^ 

x9tfiON$ti&£. Mm 7 9 *>fglMI8£ i #:£EP<D 

^ccifcn^? F3>fju4ig«>rs. cob$, ^9 

(a) CC^jVr<fc5CC. h^>>>X£(D:3U^£ - 
^felUE (Vce) «BS-fe r O'C*4. 

[0 0 0 7 ] h7>i/X^^->OFF l/J: 

^it^i, n-OUCS^CDJ: + -<D®ttr£D/c 

K*IOt F^>^x*«:^-x«iS 

F^>^X*ttOFFtKJB<fctt*. 
[0 00 8] «±©*£*K:*5tt* h^>s>*ir<D:au£ 
^m&i, 3 1/^ • ^ #lffl«EE (Vce) <Z>X4k& 

Bsmi^cc. *ft-ewg9 (b) , (c) tcsrr. c<d 20 

09 (d) CC^^MC *W*»6fe69«# 
[B9 (b ) #JH3 <D5%> f-7>^^^->OF 

JE (Vce) ] CDSP^CJ, h7>^X^r|fei(!:Ut/it 

[0 00 9] CCD J: 5 CC V Wk<D^ y FKttBB~Ct*. 
h7>^^^->OFFt-5i* tc««^6«*& 5 

[0010] *»K«c(D<fc^a*tiitca6*'r«c3n/c 

FIMMaB*«#U lo«I©/]«fttBI4C4 
[0 0 1 1 ] 

BB». ^? FW»fflitafllW©«»«E*. F F 
?A>t7s4 ^>^OON/OF F$ljai6CJ:0mS 40 
«$f!B/ctt^ v F 3 -f il/CcEHftJ-rS C <t CC J: 0 , EP^y 
+*K»U"CEP^tff 5HBr*->t:. DC/DC3> 
A**St, ^tH^&i**!*. 
& 0 DC/DC 3>^<-*tt. ±1B«JH«EEJ:9«1>A 
*«BE*fe-oA*a*«**. *(D»««IBcBigi;ffi. 
*«EE*feoB*i([iiit«*«:SHft-r*. S/c, dc/d 

©*->OFFWMCv* F3^lC#6£T5»i£WEE* 
DC/DCn>^-^ccA^-TS. ig«^®« k DC/ 50 
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*r&. ftn^mz. ^ y mmmm.mnm<Dnm9 - 

> O N m \t =i > ir > ^ £ faSH [ft CC & *7]»?t H£ , 
Ffgttfflja«»«^ONtK!B©^«3>7 s >1f**S 

[0012] #»&5i*Bf2Jiir -r * F :/ u > * 

ai*«jR*— «fWccof FttfiSKL-r*®**- F#<t* 
e>nri^ 0 ±ie«aB*-->oNii*£«, -f>^^F^ 

[0013] Jfja&Hi6^»r« v *7JW?5*<b«, wffB 

F^-f^X>r OilO ON/OF Fftff 

Stf&CiCcj;^ WIB^y F F 9*>y* 
-¥-(D^->OFF«FttCC«rE^y F=J -Ol/Ccjfe£T&Bf 
*fTia=i >f r >*9* Cc|£i9 il UEPfiPT £ £ £ CC <fc 0 
SulB ^ > 7 s CC^f & C £ £ o 

[0014] »a«cni6ji5<8T?«, ^ffl 

n-Ol><fc. aWflJri-OWc^* FIBIb^iS%SiB(D«« 
mf£ZWM? ZJ&mmLtj:^<D ON /O F FfflWZft 
^^;l/h*7-r^X>f^>^i^f I, ^>Ol/F 

^>r^^-Y -^>^k»^->of Fmicjmm^j 

le^^^U VvA'^A y^>yjR J i L *«l0iILON/O 
FFSJjf^5-t±^C<hCCcfc^, Kta^-Y^F^^^^X^ * 
^>^T-CD^->OFFB$SCC, BUffiTt^ffl^^^CC 

cicci:^. A^mE«J#0K^^>r>^Cc^-r6 

c^t$)i) B <^o*iF3acc(i, ffi^m^r^wcctf 

[0015] 

HBcc»«ip|B<o^(tfliJS*^-r. 
[0017] ^%tt^ttccffi&@B» k fie^vsst^nr 

[ o o i 8 ] m i cc^-r@ss«, f ^ >^ 7 5 , gp^i* 

^ > FiEMAlftffi ( 3 5 V^JE^ 
ffim&) 7 9, «lflP|p|Bffl«iR (5Vffi«ffi««HB) 
8 7, A/D:n>^-£9 1. ©JtaPHB (vOa^> 
^-$) 8 9, FI8860B8 1 . Z-i-v-tt&m 

8 3^{f^rt^ 0 

[0019] h7>X75^ £«H7 1 
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3*^LrEPftD3ti-5«ffAC 1 0 0 V£P£ff 
U AC 3 5VMAC5 V<D«JBE&#S£T S. «EEA 
C3 5V&2, SBS*- K^-/9^7 7t^Ut'N? Fig 
Krf8*«7 9CCA*3ft. IEAC5V(t frJSSSJB 

[0 02 0] »«*-F^-/vf7 7tt l h7>^75 
FK1WBWB7 9 ^©IfflCc/HSEU 3T«e]888 9 
tCfc^T, ON/OFFtfcfiW»i6n4. gpm^- 
FX-f?f 77#, ONtR»C[)i#tt, h7>X75*> 
£>£>«JIA C 3 5 v VWMmWMl 9 &cA?J£ 10 

ft, OF F«3B©<t#tt, *<D«EAC3 5Vtt^»K 

[0 02 1]^^FIiflS7 9tt, h7>X75^ 
6©A*«EAC3 5 V4 t DC3 5VKl^gfcU ^<E> 
IIJiDC3 5V£, ^9KKttlllS8 l&iX*jfrWE« 
J#!SB&8 5*cA;frr4. fflHte- FX-f ?*77#OF 
FttlftOidW, CtD-^y FIBttffl«iS7 9CC«EEAC 

3 5V»AA3h&i». 

[0 02 2] ftfJfailelB&ffiSilS 8 7 tt. ffi**- FX-/ y 
?1 7 (DON/OF Fttt8tCMto6-r. h7>X75^ 20 
SiEACSVtWt, -e*i4DC5V(CfflfeU ©J 
»HB8 9KA;to-S. 

[0 02 3 ] A/D n >y<- 5t 91(t ^ ? FH1MI* 

t. FIBttfflaiH7 9COffi*«BEffi**(ffll088 

[0 02 4] «liBllK8 9«, Slt-KOON/OF 
F (g6ff/JW») IW*ttCcS*.tf, MfllH 

B8'9». rL-ifs^eflS**- F*ff©#<£**Wfc& 

jEBFlB^l/^^ittfPLtt^otet***. 30 
-F*ONCcr4. o£9, F*-f 9*77* 

^->offi, tBm-t- F*fT*cc^y>*t»ff , r 

^rOFFWI), o£9, ®^-FXY'^7 74^ 

[0025] &tc s mmmms 9». a/D3>^-> 

9 1 rt>e>jI*D3ft£^* FIHMJttiB7 9©ttttifftt 
#DC3 5 Vte&oTl»£<!:*{C. ^ * FRIM9B8 1 
©WttftlWWr*. SW^fitf, ifflffllllffi8 9«, 
EP^? FG>«8B#-->ONB$ (o* 0 , :/V>£<£>£ 40 
ilX-/^^7 3^->ONB^ Xtt, £«*I;W** 

7 3*iONtt8t*otffl«*- F*JKBfcl/fc»*) OC, 
^ F(0En^^^+^K^c|g«iL3&l^llK<DaJB© 
*al> <««»OWlO F««Mf ^«r^ * FRttBB 

8 ^m-rn«. EP3^* F*^5-|gtt3-fr 

£ 0 -en^o, aa-rsct^cc, ep^ > f©«b^ 

3CDn>f : >^8 3 aCtSM&Sftr. DC/DC3>a' 

-* 8 3(c*5i»rtnxn%«^ffft*>ti&. so 
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[002 61 1^ mim&8 9te, A/D 

9 1 tPbMtoitii^ y FWMmWKLl &<D\ftJ]WBM 
^DC3 5V(CJ&ott^i*CC, ^-Yv-^^fgtblpI 

B9 3©*^v~©ON/OFF*iMfflT£. Af*Wtc 
ftflM!B8 912. EP?>^ F©*I*->ON 

b#cc, *>r-7-tt#|gifr[gi&9 3<D£-rv-*£->o 
ffu ^n«^cDB# B{i^^w^m<onm 

FKIMIWR7 9 3&*ON«3»G>B$) fc: 
teWiBrJEflMSCc. * -fv-W*WttBB9 3©*>fv 
-^^->ON« 0 *ftCc<fc*K f£arT£J:5K:, EP 
Fcr)S8B^->ONK5Ffi<no^Cc«. *-fv-tf 

^fg«j[§IS§9 3tcJ:orrQl^W (3©BW> ccA^HE^ 
}^[plg§ 8 5 tfRtt L . A# WEEfi8$HB 8 5^6DC/ 
DC3>;^^83(D3>f : >f 8 3 aCCffl^W{C«* 
rtHfef&SftT, DC/DC3>/^^8 3CC:fc<,>T, *7J 
ffl^$n/cr3>r : >^8 3a*6EP^fls««:«fcDft 
W£ft3fI#cDffi;£ (MfiftM) ajstfttton*. 
[0 0 2 7 ] FBttBB8 It*, *0»@B8 9*>& 
<D^? FiBI6M#Cc<fc^Tffi»U EP^7^i-cD|gt&n 
JKDi£*3«27*\ DC/DC^>^-^8 3(D3>f 
>1f8 3aKl«*&*r^o 

[0 02 8] *>fv-ft#|gtt|pIK9 3» k AttnEEU 
HJ0B8 5tK«rt-S^Wai^*9W>Sfc«>0*-Y 

T\ ^^v-©ON/OFF«I«i6n^o 
^-tt£IK»Jlp]SS9 3tt. fr^-tfONttJBOBSK:, 

OF Ft*88<DB*lC> S&0B8 5<D*>T **>y*^«r 
OF FCcT*IB«Hl^tA*«EEfiB#iaK8 5Jc«oT 

[0 029] AJimKlgft^ffi 8 5 ^ y KKttfflW 
JB7 9J:0*C*A*itiSlWE*«»"rSiaRr*S. A 
^mE«f$iaK8 5«, >-fv-f**|giWaB9 3^6 

DC/DC3>^-^8 3CD=3>f r >1^8 3 aCC^ 

[0 03 0 ] DC/DC3>^^8 3tt. FRffl 

ffl«iH7 9ffl*«E<fc0iSCiA*«E*fe^A*itSS« 
^ (EP^9^+©K«|3>f;l/5 9<Dj»IS«^) ^ > 
FK»ffl««7 9©tH*«E«ciKSI§ID«ff«:feoa^iS 

3>f>if8 3a^i^ 0 DC/DC3>^^8 3 
3>f>f 8 3atS^/clM, ^?KBIIffi« 
^7 9CCiMilT^o DC/DC3>A^^8 3lt 5£M 
E*UISir > Lie? a 5» 'tyytt* V > a 
- ^ n >^« - * ft tf© j£ ^ ft« * ft 4> 00^*^. 6 

[oo-3i]±jeufeiBrB, mfasu/ccfc^cc, ^> 
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fgftjj£1±-C, DC/DCa>^^8 3CDn>r r >lf 8 
3 a N7IJH3flfll*fT 9 . Rl^a^tot 
FKttBH(8 l©«W3&sON#3S©B*CC, A**BE 
ffi£5«88 5^J:-ot, HI^WCC. DC/DC3>a- 
£8 3<D^>f r >1f 8 3 8LlCffi3t3tm*'if 5* 
[0 03 2] fcTF. MM^RO'l^^l^t^ £ i*<D 

[0 0 3 3 ] H2tt. «90WS^A&l§IHIOflllS«J: 

[0 0 3 4] C©eKc5VTJ:5fc:, FKttls!K8 1 
« v EP^? ^ir^Htt-TS^y Fa-Ol^S 9 <b, ^ > F 
:3>Ob5 9*IKttT4fcfc©^* F F^-f F^>2>* 
£33<t, ^^FF7-/^h7>^^3 3^->0 
FF Um>TJU5 9raM3«^^#B^b/ci#CC3-<;l/ 

[0 03 5] A;fc«ffi«J#IS» 8 ^ * FKttffl* 20 
*®7 9^6<D«*MI**S^SA:*<C)^«ffl3-< 2 
i x X>f ^f>MW3^;l/ F^-//* F^>t?*£ 
23<b. zijjl F^^F^>>>X£2 3#£->OF 
FUyti*CC3^iU2 2tC»^6nrc^«**DC/ 
DC=3>^-^8 3(C^^^/c^CDffi^@gg^-<^'- 

[0 03 6] DC/DC3>^-^8 34^9 FIBttffl 
9 <fcflMfflfc:, DC/DC3>n'-^83(D3>f 

8 3 a -c^ms titcmti*^ v Ymnmmm 79^ 
*>tctb<D3mnj3m&#4 *- f 8 **<ix. 6nr 30 

[0 0 3 7 ] CCD0&<l:fc)^T, ^u; Ffgl&[§]888 1 (DM 
ag^->ONB#Cc, ft0fflHK8 9*56, F<DEP^»7 

IftlO FIBMrfi#*^* FKttSK8 l(ci£0, EP 

^9 F«r#5H§g«rr*. Ttett. Wfrv^wm 

f¥L/ftl*Sfi«:ja?ffitt©JBtiON/OF F^iUX*. ^ 
^ F F^>f/^F^>> J X^3 3<D^-X - £R8CC 

3 3Wi«3i(CON/OFF«>ff*ait)iML/, ^»F3^ 40 
59^? FBttAiflNK7 9*>e>©x*;U^-*SaiL/ 
tDC/DC3>^-$8 3(DA*ffl(^>r : >^8 3 a 

ttf¥*BB*&-rS8JCC. DC/DCn>A'-^83(DAA 
(o* 0r3>7 s >1^8 3 aCD^tmmEE) fct. -^CD 

[0 03 8 ] CCt, FKttBIS8 1 <D^v F F^ 
^Mh7>^^33^->ON$n^4, ^?Fi 
ftJB*i®7 9^6ig*>aSSi **SfctlT^v Fn^;U5 9 50 
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aHKIirrS. ^^FF7>f^h7>^^3 3 

35^->OFF?ni>4, "V * F3-fil/5 9tc£Cfc3f 

U**tCii5WEJ&*#fe£U DC/DC3>^-*830 

C/DCn>A-»8 3(CRJR3n, DC/DC3>;< 
-#8 3©ffl*«*63te««*«l&y-f*- F8*7>L 

[0039] ttis, ai^*bttc»fif«*«:tt, 

$n/cn>r>1f8 3 aO^OTBE^^CcfiTU-r* 
fyjXWK, n>y r >1^8 3 a <DH*3SS«*fT 

5o JWftWteSSi* fiJffl^fc, MBIiaK8 9# t 
*^v-«*J|B*HB9 3©*^v-*if-->ONl, 

(EiiB8 5%iBBi-rsj:9cc'r*o e*icc<fctL a^he 

<£}f[eJ3S8 5<D3-Ol/ F^-f'* h^>>>.X£2 3#, HO 
^WCC, — )0»BON/OFF*f¥*«IOiIb. 
3-OU2 2CC-^? Ff8«WB«K7 9^6(D«*&«**S 
«T5C<b<fc v lSUcf^DC/DC3>;^^8 
3CDn>r>1t8 3 a Cc«*&-T * <b t * -5 »fP *«S 0 iB U 
T\ DC/DC3>^^8 3CD^>r r >it8 3 afclffi 

#WBE«#BK8 5©««8iB^7 Fjg«&@88<D^ft 

<b, ^ * FRttfflSjR 7 9 3&>6©|gttK8K i (Dmti&M 

m&^t&K^rm-c$>*). (a) tt*^jjBB«©iPi 
fficommtLtcm, (to i*-^* f^-z^s 9*ssn^» 
mmmm i ( c ) «^ » f f^ ^< f 

X^33CDr3U^^.x5^ ^PbI^Ecd^S, ( d ) 
te^ y FF7-/A'h7>^^33 r<D^}S^^T 

[ o o 4 l ] M3 ( a ) &c— jSMHtrCT-r J: ^cc, ^» 

or)EP^»7>r^<Z)&^ CitC-^^ Fn>T;b5 9 <h^-y F F 
^4 ^b^yitZZ 3 3(0-fe^ F*i??SET4<D»«ffl6r 
CCrtJ, 1 ocDEP^^^^CCOiircD^^ F 
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